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[57] ABSTRACT 

A unitary, cylindrically-shaped printing sleeve is pro- 
vided which is readily axially mountable on and dis- 
mountable from a complementary cylindrically-shaped 
printing cylinder. The subject printing sleeve comprises 
a printing sleeve body having a substantially constant 
cross-sectional diameter and a wall thickness of at least 
about 0.015 inches. The sleeve is substantially airtight 
when mounted onto the printing cylinder, and has sub- 
stantially seamless inner and outer cylindrically-shaped 
wall surfaces. The diameter of the printing sleeve is 
expandable by the introduction of a low fluid pressure 
level between the inner printing sleeve wall surface and 
the outer wall surface of the printing cylinder of not 
more than about 100 psi at ambient temperature. The 
printing sleeve is contractabie by the removal of the 
low pressure fluid. 

36 Claims, 1 Drawing Sheet 




01/09/2004, EAST Version: 1.4.1 



US. Patent 



Feb. 27, 1990 



4,903,597 




01/09/2004, EAST Version: 1.4.1 



4,903,597 

1 2 

No. 3,146,709, comprises a polyester film held in posi- 
PRINTING SLEEVES AND METHODS FOR tion by helically-wound paper tape. This type of con- 

MOUNTTNG AND DISMOUNTING struction forms a leakage path for the air and reduces 

the effectiveness of the lubricating fluid. 
BACKGROUND OF THE INVENTION 5 In order to overcome the problems inherent in the 

This invention relates to printing sleeves which are U.S. Pat. No. 3,146,709 wound printing sleeve, U.S. Pat. 
readily mountable onto and dismountable from printing No- 3,978,254 has provided a mechanically adhered 
cylinders, and more particularly to printing sleeves wound printing sleeve in which three layers of adhesive 
which are expandably mountable and dismountable tape are helically wound about a mandrel to form a 
employing a pressurized gas. 10 carrier sleeve, with two of the helixes being wound at 

In past printing operations, flexible printing plates the same angle and the remaining helix being wound at 
were mounted onto the outer surface of a printing cylin- a different angle. The convolution of the helixes are said 
der. These plates were used for printing of ink images to impart some degree of strength, rigidity and leakage 
onto a printing medium. Typically, the back of the protection to the printing sleeve. Neither of the printing 
plates was adhered directly to the printing cylinder. 15 sleeves of U.S. Pat. No. 3,146,709 or U.S. Pat. No. 
Since these plates were not readily interchangable from 3,978,254 is unitary in construction, but is instead fabri- 
one cylinder to another, the use of a multiplicity of cated of a composite of wound materials. Furthermore, 
printing cylinders to perform a multiplicity of jobs was the outer surface of the U.S. Pat. No. 3,978,254 wound 
required. This presented severe storage and cost prob- . sleeve has a plurality of surface irregularities formed 
lems to the end user. 20 therein and is therefore not "round" to the extent re- 

Therefore, in an effort to overcome this problem, quired by the flexographic printing industry. These 
printing sleeves were developed which were mountable carrier sleeves are made of a flexible, thin tape material 
onto and dismountable from the printing cylinders. which provides a minimum of structural integrity 
Compressed gas, generally compressed air, passing in a wbich exhibit niinimal strength and durability proper- 
substantially radial direction from holes located within 25 ^ Moreover, as the printing plates are adhered to the 
the printing cylinders, was used to expand the sleeve to printing sleeve they are moved from one position to 
a limited extent for facilitating the mounting and dis- mQ±eT ^ ^ m aUgned Qn the plate surface In 
mounting operations. order to trim excess material from the plate from the 

The first patent to describe this latter mode of moon - slceV e surface, they must be cut with a sharp instrument 
mg and i ^mounUng ; of a printing sleeve was U.S. Pat. 30 The uged to form 

No. 3,146,709 In that patent, a wound" pnrtng .^e^lescrfrcd sleeve cannot withstand even the 

sleeve, i.e., a helically wound paper sleeve, was fitted . ... . . ■ * * 

onto a hollow printing sleeve. The printing sleeve was ™ 01 « ttm 8 actKm m Phoning of the pnnt- 

used as a carrier roll for rubber printing plates attached mg A p ^f 8 " - . 4 . . , . , 

thereto. Air pressure was radially applied through the 35 Another type of printing stove is one which is made 

holes in the external surface of the printing cylinder for of » meta * c matemL As m f!} e case . 

limited expansion of the sleeve. The sleeve was then ? etalllc s,eeves « ™t readily expandable and there- 

axially mounted onto the printing cylinder by moving fore ™f tove a f wa11 thickness which is be qmte tron, 

the cylinder to an upright position and filling the inter- ^ thicknesses of up to only about 0.005 , m order to 

nal chamber of the cylinder with compressed air. As the 40 b f capable of undergoing the limited expansion required 

sleeve was moved over the upper end of the cylinder, of Pnnting sleeves. As indicated above, this minimum 

the exiting air expanded the sleeve and a lubricating air thickness level required of metallic sleeves is a problem 

film was interposed between the inner sleeve and the m applications such as process printing and the like, 

outer cylinder. This air film permitted the axial move- Moreover, printing metallic sleeves are not durable and 

ment of the sleeve to a position about the cylinder. 45 are readily damages. For instance, they can easily form 

When the sleeve was in such a position, the air flow was kinks in their outer surface when they are stored with- 

terminated, and the sleeve contracted in place about the out being supported by a pnnting cylinder, 

cylinder. Dimensional stability is a problem in printing applica- 

However, difficulty has been encountered when tions requiring that the outer surface of a printing sleeve 

wound sleeves are employed since expansion does not 50 structure have a true cylindrical shape. In some cases, 

effectively take place unless high pressure air, substan- this true cylindrical shape must even be within a 

tially higher than the 50-100 psi air generally available 0.001 "-0.0025" tolerance level in order to be acceptable 

in production facilities, is radially conveyed between' for example, uses such as in the process printing 

the sleeve and the printing cylinder to facilitate the industry. The outer printing surface in these applica- 

mounting and dismounting operation. This expandabil- 55 tions must accurately conform to a uniformly constant, 

ity problem occurs because of the thickness of the cylindrical outer shape in order to accurately imprint a 

sleeve walls and the nature of the materials of construe- print image onto a printing medium. Many of these 

tion. If pressures above the available air pressure at the prior art printing sleeves do not meet these requisite 

production facility are required to expand the sleeve, tolerance levels. 

auxiliary sources of compressed air must be purchased. 60 U.S. Pat. No. 4,144,812 and U.S. Pat. No. 4,144,813 

For example, in printing operations where sleeve thick- provide noncylindrical printing sleeves and associated 

nesses of about 0.0 15" or greater are required, such as in air-assisted printing rolls designed in a tapered or 

the process printing industry, wound sleeves cannot stepped-transition configuration, the change in the 

readily be employed because they do not undergo the sleeve or printing cylinder diameter from one end to the 

requisite expansion using available production com- 65 other being progressive, i.e., increasing or decreasing 

pressed air. Furthermore, these wound sleeves cannot according to the direction one is moving along the 

be effectively used because of the leakage problems printing sleeve or roll. The printing roll comprises an 
inherent in their design, which in this case, U.S. Pat . outer surface having one end of a diameter greater than 
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the other longitudinal end. The printing sleeve has an The present invention provides for a printing sleeve 
inner surface designed to form an interference fit with structure having a printing sleeve body which is unitary 
the outer surface of the printing roll only at the desig- and substantially airtight. Thus, this sleeve is strong, 
nated working position, and not along the entire axial durable, and does not leak, all of which being problems 
uniform cross-sectional extent of the tapered sleeve. 5 which exist with respect to prior art wound printing 
This non-cylindrical sleeve is fabricated of a highly sleeves. More specifically, the subject sleeves prefera- 
rigid material having a low degree of expandability. bly have are unitary structures because they are sub- 
These sleeves have a thickness of about 0.015". An stantially seamless inner and outer cylindrically-shaped 
extremely high air pressure, in excess of 125 psi, and wall surfaces, and are airtight because they are con- 
typically about 250 psi or higher, is thus required to be 10 structed of materials which are high strength and non- 
introduced as the sleeve is being fitted onto the underly- permeable in nature. Strength and durability are proper- 
ing air-assisted, printing roll in order to extend the ra- ties clearly lacking in thinwalled (0.005") metallic 
dial dimension of the printing sleeve to a position capa- sleeves. The preferred printing sleeves of this invention 
ble of achieving complete coverage of the printing cyl- have a wall thickness of at least about 0.015". 
inder by the sleeve. Complete coverage is required in 15 Mounting of the printing sleeves of the present inven- 
this system to achieve a proper interference fit. Since a tion onto a conventional printing cylinder can be 
pressure in excess of 125 psi is required herein, the sys- readily accomplished by expanding the diameter of 
tem must satisfy various governmental regulations relat- these sleeves by the introduction of a relatively low 
ing to pressure-rated containers. Conventional cylindri- fluid pressure between the inner wall surface of the 
cally-shaped, air-assisted printing presently on hand 20 sleeve and the outer wall surface of the printing cylin- 
cannot readily be retrofitted to accommodate this non- der. Preferably, in the printing sleeves of this invention, 
cylindrical configuration because they cannot meet the each of the inner and outer wall surfaces of the printing 
abovedescribed pressure-rating requirement. Therefore, sleeve body has a substantially constant radial diameter, 
they must be replaced, at great cost, by new non-cylin- The printing sleeve is contractable by removing the 
drical printing cylinders capable of meeting these gov- 25 expanding forces. 

ernment regulations. Typically, the expanding forces are applied using a 
U.S. Pat. No. 4,119,032, describes an air-assisted low pressure fluid, such as low pressure air and the like, 
printing cylinder mounted in a printing machine in such The low pressure fluid is typically introduced at a pres- 
a way that a printing sleeve on its outer surface can be sure, at ambient temperature, of not more than about 
removed axially while the roll remains substantially in 30 100 psi, preferably not more than about 80 psi, and more 
its working position. One end bearing of the printing preferably not more than about 50 psi, whereby the 
cylinder is removably secured to a side of the machine cross-sectional diameter of the printing sleeve is ex- 
frame. For axial positioning, an adjustable restrainer panded for mounting of the printing sleeve onto the 
engages the roll axle at that end. Beyond the other side printing cylinder. The ability to use lower pressure gas 
frame a counterpoise acts on the printing cylinder axle 35 is important since most production facilities do not 
to support the printing cylinder when one end bearing is have, for example, high pressure gas available for con- 
removed, ducting the mounting and dismounting operations. 

Finally, in U.S. Pat. No. 4,089,265, a flexographic Moreover, since this pressure is below 125 psi, there is 
printing roll is provided comprising, a rigid base tube no problems with government regulation as a pressure- 
having perforations in the form of a plurality of small 40 rated container. 

apertures and a printing sleeve on the tube strained to The printing sleeve exhibits certain preferred physi- 

grip the tube to retain the sleeve securely on the tube. cal properties. These include a printing sleeve flexural 

There is no underlying printing cylinder in the conven- modulus of at least about 6x 10 5 lbs/in 2 , and more pref- 

tional sense in this system. erably at least about 10xi0 5 lbs/in 2 . This provides 

Therefore, a need exists for a cylindrically-shaped 45 excellent structural integrity but at the same time the 

printing sleeve which is unitary and airtight, which can low flexural modulus value permits the required level of 

be frictionally mounted onto conventional cylindrical- expandability with the above described introduction of 

ly-shaped printing cylinders having a complementary a relatively low pressure fluid. For purposes of this 

outside diameter, which is readily expandable using a invention, flexural modulus was determined using 

low pressure fluid, and which has a wall thickness and 50 ASTM D2412. 

a true outer wall surface capable of being used in pro- The printing sleeve of the present invention can also 

cess printing applications. be fabricated with a wall thickness substantially greater 

qt t\a\a a d v nr ttxc Txn/T?xrPTr\xT than conventional metal printing sleeves. Preferably, 

SUMMARY OF THE INVENTION this wal] ^ ckjiess „ at le J t abou f a0 15", more prefera- 

This invention relates to a cylindrically-shaped print- 55 bly at least about 0.020", and most preferably at least 

ing sleeve which meets the aforementioned needs and about 0.040" .... In this way, printing plates having a 

overcomes the above-described problems associated much higher range of thicknesses can be employed, 

with prior art sleeves, particularly sleeves for the pro- Although sleeves having a larger wall thickness can be 

cess printing industry. fabricated by the teachings of this invention, a practical 

First, the printing sleeve of the present invention 60 upper limit may be a wall thickness of about 0.120". 
comprises a printing sleeve body cylindrically-shaped By employing the subject printing sleeve, a stiffness 
having a constant cross-sectional diameter. This print- factor, can be attained of at least about 7.26 X 10 5 inch- 
ing sleeve is therefore readily axially mountable on, and pounds. This clearly describes a printing sleeve con- 
dismountable from, a complementary cylindrically- struction having a high level of strength and expand- 
shaped printing cylinder having a constant cross-sec- 65 ability. The stiffness factor was determined using 
tional diameter. In this way, conventional printing cyl- ASTM D24 1 2(10.2). 

inders in use in various manufacturing facilities do not The printing sleeves of this invention is typically 

have to be replaced at great cost to the user. fabricated of a non-metallic material, preferably a poly- 
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meric material. The printing sleeves preferably com- 
prise a reinforced non-permeable laminate structure 
including at least one reinforcing internal layer of a 
woven fabric of synthetic fibers or organic fibers, for 
particularly providing high tensile strength. A second 5 
internal layer may also be included which comprises at 
least one non-permeable internal layer, typically syn- 
thetic fibers. Preferably, the synthetic and organic fibers 
are of high strength, and the reinforced non-permeable 
internal layers comprise a non-woven fabric of syn- 10 
thetic fibers. 

The outer wall surface of the printing sleeve exhibits 
a limited dimensional tolerance whereby printing plates 
can be mounted for complementary factional engage- 
ment onto the outer wall surface of the printing sleeve 13 
so that the printing elements of differing colors located 
on the printing plate surface register within the exact 
specifications required for conducting process printing 
operations. Preferably, the printing sleeve exhibits a 
maximum difference in the trueness of its outer wall 
surface, when the sleeve is mounted on a true cylinder, 
is not more than about 0.005", preferably not more than 
about 0.0025", and most preferably not more than about 
0.001". 

This invention also contemplates a method for axially 
mounting the previously described non-metallic, air- 
tight, unitary, cylindrically-shaped printing sleeve of 
constant cross-section configuration, which includes 
substantially seamless inner and outer cylindrically- 3Q 
shaped wall surfaces of constant cross-sectional diame- 
ter, onto a complementary cylindrically-shaped, print- 
ing cylinder and for dismounting the printing sleeve 
therefrom. This is accomplished by expanding the print- 
ing sleeve to a cross-sectional diameter slightly greater 35 
than the diameter of the printing cylinder. This can be 
readily accomplished because of the above-described 
physical properties of the sleeve. The expanded printing 
sleeve is then axially moved to a position onto the print- 
ing cylinder. Then, the expanded printing sleeve is con- 40 
tracted to form a minimum interference fit between the 
printing cylinder and the printing sleeve, respectively, 
and thereby mounting the printing cylinder onto the 
printing sleeve. For dismounting purposes, the sleeve is 
expanded, as provided above, and then axially removed 45 
from its position about the printing cylinder. 

The foregoing and other objects, features and advan- 
tages of the invention will become more readily appar- 
ent from the following detailed description of a pre- 
ferred embodiment which proceeds with reference to 50 
the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sectional view of an enlarged, cylindrical- 
ly-shaped printing sleeve of the present invention as 55 
mounted on a printing cylinder. 

FIG. 2 is a perspective view of the cylindrically- 
shaped printing sleeve of FIG. 1. 

FIG. 3 is an enlarged sectional view taken along 2—2 
of FIG. 2. 60 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to FIGS. 1 and 2, a cylindrically- 
shaped printing sleeve 10 is provided which comprises 65 
cylindrically-shaped inner and outer walls 14 and 15 
which define a hollow inner chamber 16, and a pair of 
end sections 18 and 20. Sleeve 10 is depicted mounted 



on an illustrative conventional printing cylinder 22, 
such as described in FIG. 3 of U.S. Pat. No. 3,146,709. 

Typically, sleeve 10 will serve as a support for the 
application of printing plates 24, preferably flexo- 
graphic printing plates (see FIG. 3 in phantom), which 
are generally made of a flexible polymeric material. 
Any suitable indicia for printing onto a printing medium 
may be set on these printing plates. Alternatively, outer 
wall 15 may itself be employed as the means for printing 
onto a printing medium. Various methods can be em- 
ployed to engrave the outer wall 15. For example, one 
could employ chemical or photochemical engraving 
techniques to form the requisite means for printing the 
print indicia; 

The printing sleeve 10 and the printing cylinder 22 
are cylindrical and have a constant diameter. The outer 
wall 23 of the cylinder 22 has a slightly larger diameter 
than the inner wall 14 so that the sleeve will firmly 
frictionally fit onto the cylinder. The cylinder 22 is 
hollow and has a cylindrical chamber 25 which is used 
as a compressed air chamber. The cylinder 22 comprises 
a cylindrical tube 26 fitted with airtight endplates 28 
and 29. A plurality of spaced-apart, radially-extending 
apertures 30 are provided in the tube 26 through which 
air from the chamber 25 may pass for expanding the 
sleeve 10 during mounting and dismounting operations. 
Air is introduced into the chamber 25 through air hose 
32. Trunnions 31 and 32 are provided for rotationly 
supporting cylinder 22. A coupling element 33 is dis- 
posed within endplate 29 and provides a means for 
connecting air hose 32 to cylinder 22 for introducing 
compressed air to the cylinder chamber 25. 

The cylindrically-shaped printed sleeve 10 typically 
comprises a reinforced, non-permeable laminate struc- 
ture. An example of a typical formation process for 
producing such a reinforced non-permeable laminate 
printing sleeve is as follows: A typical internal steel 
mandrel of about 5.5 feet in length and about 1.5-15 
inches in diameter is employed as the structural form in 
the fabrication of the reinforced non-permeable lami- 
nate printing sleeve 10. The mandrel is a cylindrically- 
shaped printing cylinder having a hollow internal 
chamber and a substantially cylindrically-shaped outer 
wall surface including an array of holes located in the 
cylinder wall. The pressurized air employed to expand 
a printing sleeve passes from the internal chamber out- 
wardly through the array of air holes. In the printing 
sleeve formation process these air holes are first taped 
shut in order to prevent the synthetic resin employed in 
forming the printing sleeve from passing through the air 
holes into die central chamber of the mandrel. The 
diameter of the outer wall section of the printing cylin- 
der is sized to produce a printing sleeve having an inner 
wall surface of substantially constant diameter, the mag- 
nitude of such inner wall being slightly smaller than the 
diameter of the outer wall section of the printing cylin- 
der on which it will ultimately be mounted to promote 
an interference fit of the sleeve about the ultimate print- 
ing cylinder. 

The printing sleeve formation process can be initiated 
by applying a mold-release agent such as polyvinyl 
alcohol and the like, onto the outer wall section of the 
mandrel. The use of this agent allows the sleeve to be 
readily removed from its position about the mandrel 
after the formation process has been completed. Next, a 
synthetic resin capable of being formed into a unitary, 
airtight printing sleeve body having the physical prop- 
erties previously described is applied to the outer wall 
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section of the mandrel. For example, Derakane ®, a 
vinyl ester resin manufactured by the Dow Chemical 
Company, can be employed for this purpose. The cata- 
lyst used in curing the resin is a methyl ethyl ketone 
peroxide material, such as Hi Point 90 manufactured by 5 
Witco Chemical Corporation, The resin, when cured, 
has a high degree of toughness, chemical resistance, 
impact resistance and a high level of tensile strength. 

An internal reinforcing layer of high strength syn- 
thetic or organic fibers can then be applied about the 10 
resin material. Typically, at least one reinforcing com- 
position layer is employed for this purpose because of its 
generally high strength and lightweight properties. In 
the preferred case, as shown in IjIG. 3 a single layer 17 
of a woven composite of synthetic fibers, such as aramid 1 5 
fibers manufactured by DuPont under the registered 
trademark Kevlar®, is used herein. Kevlar® is avail- 
able in a number of fabric weaves. In this case, a single 
layer of 1.8 oz per square yard Kevlar ® aramid fibers 
was employed as the reinforcing composite material. 20 
Alternatively, woven fiberglass filaments in the form of 
a composite boat cloth fabric can be employed as the 
internal reinforcing layer. For instance, a boat cloth 
composite fabric manufactured by Owens Corning can 
be used herein. 25 

At least one layer of an non-permeable material, such 
as a non-woven, non-apertured synthetic material, is 
then preferably wrapped about the internal reinforcing 
layer, in this case, as depicted in FIG. 3, four layers of 
the non-woven, non-apertured material 13 were ap- 30 
plied. A polyester non-woven polymeric web, such as 
Nexus®, manufactured by Burlington Industries, is 
useful for this purpose, This material provides the over- 
all printing sleeve structure with machinability, shock 
resistance, .and, when saturated with resin, provides a 35 
fluid-tight, and particularly an airtight, barrier. The 
remaining portion of the resinous material was then 
applied thereto. 

Next, the completed structure was allowed to cure 
for a period of time so that the resin would become 40 
cured and crosslinked and dimensionally stable. This 
was accomplished under exothermic conditions for a 
period of time of about two hours. The formation man- 
dril was continually rotated during the exothermic per- 
iod. The printing sleeve was then removed from the 45 
mandril and post-cured for a period of time and at an 
elevated temperature. Here, the post-cure was con- 
ducted for a period of 30 minutes at a temperature of 
170* F., in a post-cure oven. The printing sleeve was 
then removed from the oven and allowed to cool to 50 
ambient temperature. 

At that time, the interference fit was checked to de- 
termine whether it was within acceptable parameters. 
Preferably, the interference fit of the sleeve about the 
printing cylinder is from about 0.007" up to about 55 
0.015", and more preferably from about 0.009" up to 
about 0.013". The printing sleeve was then machined to 
the requisite outer cylindrically-shaped wall section 
dimension, employing a lathe. 

The dimensional tolerance of the printing sleeve was 60 
determined by using a dial indicator to measure the 
overall axial variation in the diameter of the entire sur- 
face of the outer wall section of the printing sleeve. For 
flexographic printing use, the limited dimensional toler- 
ance of the printing sleeve should be not more than 65 
about 0.001, This type of printing is known as process 
printing. The printing sleeve produced herein met the 
criteria for process printing use. However, for other 
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uses such as line printing, which includes bread bag 
printing and the like, a limited dimensional tolerance of 
not more 'than 0.0025 is acceptable. Finally, in news- 
print applications or the like where fine printing is not a 
critical parameter, limited dimensional tolerances of not 
more than about 0.005" can be employed. 

Having illustrated and described the principles of my 
invention in a preferred embodiment thereof, it should 
be readily apparent to those skilled in the art that the 
invention can be modified in arrangement and detail 
without departing from such principles. I claim all mod- 
ifications coming within the spirit and scope of the 
accompanying claims. 

We claim: 

1. A method for axially mounting a cylindrically- 
shaped printing sleeve onto a complementary cylindri- 
cally-shaped printing cylinder and for dismounting said 
printing sleeve from said printing cylinder, which com- 
prises: 

providing said printing sleeve, which is fabricated of 
a high strength, polymeric laminate material hav- 
ing excellent structural integrity and which is sub- 
stantially airtight, having a substantially constant 
cross-sectional configuration, which includes sub- 
stantially seamless inner and outer cylindricaily- 
shaped wall surfaces, each of said inner and outer 
wall surfaces having a constant cross-sectional 
diameter; 

expanding said printing sleeve to a diameter slightly 
greater than the diameter of the printing cylinder; 

axially moving said expanded printing sleeve to a 
position onto said printing cylinder; and 

contracting said expanded printing sleeve and mount- 
ing said printing sleeve onto said printing cylinder 
to form a minimum interference fit between said 
printing cylinder and said printing sleeve, respec- 
tively. 

2. The method of claim 1, wherein said printing 
sleeve is expanded by introducing a low pressure fluid 
between said printing sleeve inner wall and said printing 
cylinder outer wall at a pressure of not more than about 
100 psi, and contracting said printing sleeve by remov- 
ing said low pressure fluid. 

3. The method of claim 1, which further comprises 
providing said printing sleeve having a flexural modulus 
of at least about 6x 10 5 lbs/in2. 

4. The method of claim 1, which further comprises 
providing said printing sleeve having a minimum sleeve 
thickness of not less than about 0.015". 

5. The method of claim 1, which further comprises 
providing said printing sleeve having a stiffness factor 
of from at least about 7.26 X 105 inch-pounds. 

6. The method of claim 1, wherein the dimensional 
tolerance of the outer wall section is not more than 
about 0.005", 

7. The method of claim 1, which further comprises 
providing said printing sleeve having a niinimum sleeve 
thickness of not less than about 0.020". 

8. A cylindrically-shaped, substantially non-permea- 
ble laminate printing sleeve which comprises: 

a substantially non-permeable, polymeric laminate 
printing sleeve body having substantially seamless 
inner and outer cylindrically-shaped wall surfaces 
having a constant cross-sectional diameter; and 

at least one substantially non-permeable internal rein- 
forcement layer with said sleeve body, wherein 
said cylindrically-shaped non-permeable laminate 
printing sleeve is readily axially mountable on and 
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dismountable from a cylindrically-shaped printing 
cylinder having a constant cross-sectional diame- 
ter, the diameter of said printing sleeve being ex- 
pandable by the introduction of a relatively low 
pressure fluid between said inner printing sleeve 5 
wall surface and the outer wall surface of said 
printing cylinder, and said printing sleeve being 
contractable by removing said expanding forces 
and having a flexural modulus of at least about 
6X10* lbs/in 2 *0 

9. A method for axially mounting a cylindrically- 
shaped printing sleeve onto a complementary cylindri- 
cally-shaped printing cylinder and for dismounting said 
printing sleeve from said printing cylinder, which com- 
prises: 15 

providing said printing sleeve, which is fabricated of 
a non-metallic material and which is substantially 
airtight, having a substantially constant cross-sec- 
tional configuration, which includes substantially 
seamless inner and outer cylindrically-shaped wall 
surfaces, each of said inner and outer wall surfaces 
having a constant cross-sectional diameter, the 
flexural modulus of said printing sleeve being at 
least about 6 X 10 5 lbs/in 2 ; 25 

expanding said non-metallic printing sleeve to a diam- 
eter slightly greater than the diameter of the print- 
ing cylinder; 

axially moving said expanded printing sleeve to a 
position onto said printing cylinder; and 30 

contracting said expanded printing sleeve and mount- 
ing said printing sleeve onto said printing cylinder 
to form a minimum interference fit between said 
printing cylinder and said printing sleeve, respec- 
tively. 35 

10. A unitary, cylindrically-shaped printing sleeve, 
readily axially mountable on and dismountable from a 
complementary cylindrically-shaped printing cylinder, 
which comprises a printing sleeve body having a sub- 
stantially constant cross-sectional diameter and a wall 40 
thickness of at least about 0.015 inches, which is sub- 
stantially airtight when mounted onto said printing 
cylinder, and which has substantially seamless inner and 
outer cylindrically-shaped wall surfaces, the diameter 
of said printing sleeve being expandable by the intro- 45 
duction of a low fluid pressure level between said inner 
printing sleeve wall surface the outer wall surface of 
said printing cylinder of not more than about 100 psi at 
ambient temperature, said printing sleeve being con- 
tractable by the removal of said low pressure fluid, and 50 
the flexural modulus of said printing sleeve being at 
least about 6 X 10 5 lbs/in 2 . 

11. The printing sleeve of claim 10, wherein when 
said sleeve is mounted onto a printing cylinder, each of 
said respective wall surfaces of said printing sleeve 55 
body has a substantially constant radial diameter. 

12. The printing sleeve of claim 10, wherein said 
printing sleeve is fabricated of a non-metallic material. 

13. The printing sleeve of claim 12, wherein said 
non-metallic material comprises a polymeric material. 60 

14. The printing sleeve of claim 10, wherein the wall 
thickness of said printing sleeve is at least about 0.020. 

15. The printing sleeve of claim 10, wherein the stiff- 
ness factor of said printing sleeve is from at least about 
7.26 X 105 inch-pounds. 65 

16. The printing sleeve of claim 10, which comprises 
a reinforced non-permeable laminate structure includ- 
ing at least one internal layer of a woven reinforcing 



fabric comprising either one of synthetic fibers and 
organic fibers. 

17. The printing sleeve of claim 16, wherein said 
reinforced non-permeable laminate structure further 
includes at least one non-permeable internal layer com- 
prising synthetic fibers. 

18. The printing sleeve of claim 16, wherein said 
synthetic fibers and said organic fibers are of high 
strength, and said reinforced non-permeable internal 
layers comprising a non-woven fabric of synthetic fi- 
bers. 

19. The printing sleeve of claim 10, wherein said 
relatively low fluid pressure level is not more than 
about 80 psi. 

20. The printing sleeve of claim 10, wherein the maxi- 
mum difference in the trueness of the outer wall surface 
of the printing sleeve, when said printing sleeve is 
mounted on a true cylinder, is not more than about 
0.005". 

21. A cylindrically-shaped, substantially non-permea- 
ble laminate printing sleeve which comprises; 

a substantially non-permeable, high strength poly- 
meric laminate printing sleeve body having excel- 
lent structural integrity, and 

substantially seamless inner and outer cylindrically- 
shaped wall surfaces having a constant cross-sec- 
tional diameter; and 

at least one substantially non-permeable internal rein- 
forcement layer with said sleeve body, wherein 
said cylindrically-shaped non-permeable laminate 
printing sleeve is readily axially mountable on and 
dismountable from a cylindrically-shaped printing 
cylinder having a constant cross-sectional diame- 
ter, the diameter of said printing sleeve being ex- 
pandable by the introduction of a relatively low 
pressure fluid between said inner printing sleeve 
wall surface and the outer wall surface of said 
printing cylinder, and said printing sleeve being 
contractable by removing said expanding forces. 

22. The printing sleeve of claim 21, wherein said 
reinforcement layer comprises a layer of a nonwoven 
fabric of either one of synthetic fibers and organic fi- 
bers. 

23. The printing sleeve of claim 21, which further 
includes at least one internal layer of a reinforcing fabric 
of high strength fibers. 

24. The printing sleeve of claim 23, wherein said 
reinforcing layer comprises an interwoven fabric, of 
fibers. 

25. The printing sleeve of claim 21, wherein said low 
pressure fluid is introduced at a level of not more than 
about 100 psi. 

26. The printing sleeve of claim 21, wherein the flex- 
ural modulus of said printing sleeve is at least about 
6xl0 5 lbs/in 2 . 

27. The printing sleeve of claim 21, wherein the wall 
thickness of said printing sleeve is at least about 0.015". 

28. The printing sleeve of claim 21, wherein the stiff- 
ness factor of said printing sleeve is from at least about 
7.26 X 105 inch-pounds. 

29. A unitary cylindrically-shaped printing sleeve, 
readily axially mountable on and dismountable from a 
complementary cylindrically-shaped printing cylinder, 
which comprises a non-metallic printing sleeve body 
having a substantially constant cross-sectional diameter 
and excellent structural integrity, which is substantially 
airtight when mounted onto said printing cylinder, and 
which has substantially seamless inner and outer cylin- 
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drically-shaped wall surfaces, the diameter of said print- includes at least one non-permeable internal layer of a 

ing sleeve being expandable by the introduction of a nonwoven fabric of synthetic fibers, 

relatively low pressure fluid between said inner printing 35. A unitary cylindrically-shaped printing sleeve, 

sleeve wall surface and the outer wall surface of said readily axially mountable on and dismountable from a 

printing cylinder, said printing sleeve being contract- 5 complementary cylindrically-shaped printing cylinder, 

able by the removal of said low pressure fluid and hav- which comprises a printing sleeve body having a sub- 

ing a stiffness factor of at least about 7.26 X 10 3 inch- stantiaUy constant cross-sectional diameter and a wall 

pounds. thickness of at least about 0.015 inches, which is sub- 

30. The printing sleeve of claim 29, wherein when stantially airtight when mounted onto said printing 
said sleeve is mounted onto a printing cylinder, each of 10 cylinder, and which has substantially seamless inner and 
said respective wall surfaces of said printing sleeve outer cylindrically-shaped wall surfaces, the diameter 
body has a substantially constant diameter, of said printing sleeve being expandable by the intro- 

31. The printing sleeve of claim 29, wherein said duction of a low fluid pressure level between said inner 
printing sleeve has a thickness of at least about 0.015". printing sleeve wall surface and the outer wall surface 

32. The printing sleeve of claim 31, wherein said 15 of said printing cylinder of not more than about 100 psi 
non-metallic printing sleeve is fabricated of a polymeric at ambient temperature, said printing sleeve having a 
material. stiffness factor of at least about 7.26 X 10 5 inch-pounds 

33. The printing sleeve of claim 29, which comprises and being contractable by the removal of said low pres- 
a reinforced non-permeable high strength laminate sure fluid. 

structure including at least one internal layer of a 20 36. The printing sleeve of claim 21, wherein said 

woven reinforcing fabric of either one of high strength polymeric laminate sleeve box comprises a synthetic 

synthetic and organic fibers. resin having a high degree of toughness and impact 

34. The printing sleeve of claim 33, wherein said resistance, and a high level of tensile strength, 
reinforced non-permeable laminate structure further * * * * * 

25 



30 



35 



40 



45 



50 



55 



60 



65 



01/09/2004, EAST Version: 1.4.1 



